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WHAT IS CLAIMED IS : 
1. A process for producing a fluorine-containing 
compound, which comprises reacting the following compound 
(I) with the following compound (li) to form the 
5 following compound (III), fluorinating the compound (III) 
in a liquid phase to form the following compound (IV) and 
then converting the compound (IV) to the following 
compound (V) and/or the following compound (VI) : 
R^-E^ (I) 
R^-E^ (II) 

rA_E-RB (II j) 

rAF_£F1 

j^BP_gP2 ^^^^ 

Wherein R*, R^ each independently is a monovalent 
saturated hydrocarbon group, a halogeno monovalent 
saturated hydrocarbon group, a hetero atom-containing 
monovalent saturated hydrocarbon group, a halogeno (hetero 
atom-containing monovalent saturated hydrocarbon) group, 
or a monovalent organic group (r") which can be converted 
to R"^ by a fluorination reaction in a liquid phase, 

R : a group having at least one hydrogen atom in a 
group selected from a monovalent saturated hydrocarbon 
group, a partially halogeno monovalent saturated 
hydrocarbon group, a hetero atom-containing monovalent 
saturated hydrocarbon group and a partially 
halogeno (hetero atom- containing monovalent hydrocarbon) 
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group, substituted by a fluorine atom; 

P^AF^ j^BF. j^AF ^ group corresponding to R^, and 
is a group corresponding to R^; and in a case where each 
of R^ and R® is a monovalent saturated hydrocarbon group, 
a halogeno momovalent saturated hydrocarbon group, a 
hetero atom-containing monovalent saturated hydrocarbon 
group, or a halogeno (hetero atom-containing saturated 
hydrocarbon) group, R^^ and R®^ are the same groups as R^ 
and R^, respectively, or groups having at least one 
fluorine atom present in the groups of R^ and R® 
substituted by a fluorine atom, and in a case where R^ 
and R® are monovalent organic groups (R") , R^ and R®^ are 
r"^ , re spec t i ve ly ; 

E^, E^: reactive groups which are mutually reactive 
to fojrm a bivalent connecting group (E) ; 

E: a bivalent connecting group formed by the 
reaction of E^ and E^; 

E^: the same group as E, or a group having E 
fluorinated, provided that at least one of R^, R®^ and E 
is not the same group as the corresponding R^, R® and E, 
respectively; 

E^^, E^^: each independently is a group formed by 
dissociation of E^. 

2. The process according to Claim 1, wherein the 
fluorine content in the compound (I) is less than 10 
mass%, and the fluorine content in the compound (III) is 
at least 10 mass% . ''."7 y — - . 

\ fitrlaied Case Serial No: i0jU2,\ 'MM \ 
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3. The process according to Claim 1, wherein the 
molecular weight of the compound (III) is from 2 00 to 

I, 000 . 

4. The process according to Claim 1, wherein the 

5 fluorine content of the compound (III) is from 10 to 86 
mass% . 

5. The process according to Claim 1, wherein is R^^. 

6. The process according to Claim 1, wherein each of R^^ 
and R^^ is a perfluoro monovalent saturated hydrocarbon 

10 group, a perfluoro (partially halogeno monovalent 

saturated hydrocarbon) group, a perfluoro (hetero atom- 
containing monovalent saturated hydrocarbon) group, or a 
perfluoro [partially halogeno (hetero atom-containing 
monovalent saturated hydrocarbon)] group. 

15 7. The process according to Claim 1, wherein the 

compound (V) has the same structure as the compound (VI) . 

8. The process according to Claim 1, wherein the 
compound (II) has the same structure as the compound (VI) . 

9. The process according to Claim 1, wherein the 

20 compound (V) has the same structure as the compound (VI) 
and the same structure also as the compound (II) . 

10. The process according to Claim 8, wherein a part or 
whole of the compound (VI) formed by the conversion of 
the compound (IV) is used again for the reaction with the 

25 compound (I) . 

II. The process according to Claim 1, wherein the 
compound (I) is the following compound (la) , the compound 
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(II) is the following compound (lib), the compound (III) 
is the following compound (IIIc) , the compound (IV) is 
the following compound (IVd) , the compound (V) is the 
following compound (Ve) , and the compound (VI) is the 
5 following compound (Vlf ) , provided that R*, R®, R^ and R^ 
have the same meanings as the meanings in Claim 1, and X 
is a halogen atom: 

R*CH20H (la) 

XCOR^ (lib) 
10 R^'CHzOCOR^ (IIIc) 

R*^CF20COR^^ (IVd) 

R*^COF (Ve) 

R^COF (Vlf) 

12. The process according to Claim 11, wherein X is a 
15 fluorine atom. 

13. The process according to Claim 11, wherein r'^ and R^ 
have the same structure. 

14. The process according to Claim 11, wherein the 
compound (la) is the following compound (Ia-2), the 

20 compound (lib) is the following compound (IIb-2) , the 

compound (IIIc) is the following compound (IIIc-2), the 
compound (IVd) is the following compound (IVd-2), the 
compound (Ve) is the following compound (Ve-2), and the 
compound (Vlf) is the following compound (IIb-2) : 
25 R^CHzOH (Ia-2) 

FCOR^ (IIb-2) 
R^CHaOCOR^ (IIIc-2) 

;"..-:'<;3 j Case Serial No: ( o|<J21 <^2M^ I 
\ <Mlz^'i^ Ccso Filing Date: 0«fl7'H |o^ \ 
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R^CF20C0R2 (IVcl-2) 

R^COF (Ve-2) 
wherein an alkyl group, an alkoxyalkyl group, a 
halogenoalkyl group, or a halogeno (alkoxyalkyl) group; 
5 R^: a perhalogenoalkyl group, or a 

perhalogeno (alkoxyalkyl ) group ; 

R^: a group corresponding to R^; and when R'^ is a 
group containing no hydrogen atom, it is the same group 
as r\ and when is a group containing hydrogen atoms, 
10 it is a group having all of the hydrogen atoms in said 
group substituted by fluorine atoms. 

15. The process according to Claim 14, wherein R^ and R^ 
have the same structure. 

16. The process according to Claim 14, wherein a part or 
15 whole of the compound (IIb-2) formed by the conversion of 

the compound (IVd-2) is used again for the reaction with 
the compound (Ia-2) . 

17. The process according to Claim 11, wherein the 
conversion reaction of the compound (IV) is a 

20 decomposition reaction by heat, or a dissociation 

reaction carried out in a liquid phase in the presence of 
a nucleophile or an electrophile . 

18. The process according to Claim 17, wherein the 
nucleophilic agent is a fluoride anion. 

25 19. The process according to Claim 1, wherein the 
fluorination in the liquid phase is a fluorination 
reaction with fluorine gas carried out in a liquid phase, 

Kiiiatnu . ending A;.p!iuta:jn j 
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or an electrochemical fluorination reaction. 

20. The process according to Claim 1, wherein the 
fluorination in the liquid phase is carried out by using 
one member selected from the compound (IV) , the compound 

5 (V) and the compound (VI), as the liquid phase. 

21. Any one of compounds represented by the following 
formulae, wherein Cy is a cyclohexyl group, and Ph is a 
phenyl group: 



CF2CICFCICF2COOCH2CH2CHCICH2CI , 
CF2CICF2CFCICOOCH2CH2CHCICH2CI , 

CF3 ( CF3CF2CF2O ) CFCOOCH2CH ( OCH2CH2CHCICH2CI ) CH3 , 

CF3 (CF3CF2CF2O) CFCOOCH2CH (OCH2Cy) CH3, 

CF3 (CF3CF2CF2O) CFCOOCH2CH (OCH2Ph) CH3/ 

CF3 (CF3CF2CF2O) CFCOOCH2CH (O (CH2) 9CH3) CH3, 

CF3 (.CF3CF2CF2O) CFCOO (CH2) sOCHsPh, 

CF3 (CF3CF2CF2O) CFCOO (CH2) 30CH2CH=CH2 . 



20 22 . Any one of compounds represented by the following 
formulae, wherein Cy^ is a perf luorocyclohexyl group: 
CF3 (CF3CF2CF2O) CFCOOCF2CF (OCF2CF2CF3) CF3 , 



CF3 (CF3CF2CF2O) CFCOOCH2CH (OCH2CH2CH3) CH3, 



10 



CF3CF2COOCH2CH2CHCICH2CI , 






# 



CF3CF2COOCF2CF2CF3 , 
CF3CF2COOCF2CF2CFC1CF2C1 , 
CF2C1CFC1CF2COOCF2CF2CFC1CF2C1 , 
CF2C1CF2CFC1COOCF2CF2CFC1CF2C1 , 

CF3 {CF3CF2CF2O) CFCOOCFjCF (OCF2CF2CFCICF2CI ) CF3 , 
CF3 (CF3CF2CF2O) CFCOOCF2CF (0CF2Cy'') CF3 , 
CF3 ( CF3CF2CF2O ) CFCOOCF2CF ( O ( CF2 ) 9CF3 ) CF3 , 
CF3 (CF3CF2CF20)CFCOO(CF2) 30CF2Cy^, 
CF3 (CF3CF2CF2O) CFCOO (CF2) 3OCF2CF2CF3 , 



F3C CF20COCF(CF3)OCF2CF2CF3 

/CF20COCF(CF3)OCF2CF2CF3 
F2^-CF 

X 

FjC'CFs 

23 . Any one of compounds represented by the following 
formulae : 

FCOCF (O (CF2) gCFs ) CF3 

FCO(CF2)20CF2Cy^. 
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ABSTRACT OF THE DISCLOSURE 
The invention provides a process for producing a 
fluorine-containing compound from an inexpensive material 
Namely, Compound I such as R^CH20H is reacted with 
5 Compound II such as XCOR^ to form Compound III such as 
R^CH20C0R^, followed by fluorination in a liquid phase to 
form Compound IV such as R^^CF20C0R®^, which is converted 
to Compound V such as R^^COF and/ or Compound VI such as 
R^^COF. R^ is an alkyl group or the like, R® is a 
10 perhalogenoalkyl group or the like, R^^ and R®^ are 
fluorinated R^ and R®, and X is halogen. 
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